The micro mix is particularly interesting for many micro fluidic applications. In micrometric size of the devices, achieving an effective mixing is often difficult, due to the laminarization of the flow. Many solutions are proposed in the literature to overcome this issue. As an example, effective mixing can be achieved by using a secondary pulsed flow to destabilize the diffusion layer between the two fluids to be mixed. This layer is then stretched and folded which leads to an improved chaotic mixture. However, this technique requires specific actuation, making the micro system more complex and knives. Our idea is based on a mixer used hydrodynamic instability generated by a micro fluidic oscillator to destabilize the diffusion layer between the two fluids to be mixed, We add that the idea can be printed easily on a silicon plate and cheaper and The oscillators generally have a simple geometry and can be considered as a vibratory system at a frequency and an amplitude which is represented by an injected mass flow. In this work, we study an integrated mixer with a micro oscillator; several cases are studied numerically for liquid fluids using the CFD code. Practically, we want to follow numerically the variation of the efficiency of micro fluidic mixer in parallel with the change in the frequency of injection of the two phases has mixed.
I. INTRODUCTION
The micro mix is particularly interesting for many micro fluidic applications. In micrometric size of the devices, achieving an effective mixing is often difficult, due to the laminarization of the flow. Many solutions are proposed in the literature to overcome this issue. As an example, effective mixing can be achieved by using a secondary pulsed flow to destabilize the diffusion layer between the two fluids to be mixed. This layer is then stretched and folded which leads to an improved chaotic mixture [1] . However, this technique requires specific actuation, making the micro system more complex and knives. 
II. NUMERICAL SIMULATION OF THE MICRO MIXER USES HYDRODYNAMIC INSTABILITY

Mathematical Formulation
A mathematical formulation must necessarily express the behaviour of this phenomenon in space and in time. In fluid mechanics, it is assumed that the fluid is a continuous medium [2] [3] [4] , which makes it possible to use the classical laws of conservation, namely:
The Equation of Conservation of the momentum (1) The Mass Conservation Equation (2)
Simplifying Assumptions
The flow is incompressible The flow is stationary The flow is of type 2D 1 ν
The integration of the formulations that govern the phenomenon of mixing.
When you choose to solve conservation equations for chemical species, FLUENT predicts mass fraction of each species, Yi, by the solution of a convection-diffusion equation for the i th species. This conservation equation takes the following general form:
In the first equation, J i is the diffusion flux of species i, which comes from the concentration gradients. By default, FLUENT uses the diluted approximation, under which the diffusion flux can be written as:
Where D i,m is the diffusion coefficient for species i in the mixturecm 2 s -1 .
Geometry and Mesh
It is an integrated mixer with an oscillator which contains an inlet and two discharge branches and is 10.8 mmwide and 9.52 mm long, the mixer consists of two identical parts. Each part is connected to a discharge branch. Each part has two inputs so as to pass through the phase (2) in the mixer, in contrast, for the phase (1) witch it entering the oscillator first, and then periodically injected into the right and left sides of the mixer, mixer contains an integrated widening with narrowing [5, 6] , each part contains a series of obstacles placed face to face with the flow for mixing out of the mixer through two outlets (outlet of the left part, outlet of the right part) (Fig. 1) . 
Boundary Conditions
Once we have represented the geometry of the system studied, for the first example we must set conditions at the limits of the system on the values of the input pressure P = 2.78 bar for the oscillator (pressure of the secondary inputs 1 and 2 of the right and left mixer part p = 1.6), the pressure of the two left and right outlets respectively set to 1 bar, the flow fluid is water with a normal dynamic viscosity equal to μ = 0.0008 kg/ms, the mixture will be characterized by a mass fraction M, fixed equal to 100% at the input of the oscillator and 0% for the other inputs; an optimum mass fraction is thus sought in outputs of 50%.
III. RESULTS AND INTERPRETATION
Mass Flow Rate (Micro Oscillator) We can notice the tilting of the fluid (the water) to the left and to the right, the evolution of the mass flows is regular, and quasi sinusoidal (Fig.2) . Fig.3 .Velocity magnitude and total pressure of the micro-oscillator at two distinct instants.
Velocity Magnitudeand Total Pressure (Micro Oscillator)
By analyzing (Fig. 3) we conclude that the micro oscillator is governed by a well-known phenomenon which is the Coanda effect. The jet of fluid flowing between two walls tends to attach to the one closest to its axis. The presence of two control loops makes it possible to cause the jet to oscillate. Indeed, the progressive increase of the pressure on the side of the attachment at the inlet of the loop and at the base of the jet causes the latter to tilt towards the oppositewall and the same phenomenon recurs. We also conclude that the periodic variation of the total pressure in the right and left branches makes the flow of liquid into the small inlets periodically. It will be noted (Figs. 4 and 5 ) a gradual decrease in velocity magnitudeat the beginning of the widening due to the continuity of the fluid, because each times the diameter of the flow increases, the speed decreases. Enlargement makes it possible to slow down the average flow velocity to gain a little time to increase the mixing process. Enlargement also The first results of the numerical calculation indicate the evaluation of the frequency response (the fluid injection frequency), it increases with the decrease in the dynamic viscosity. We also note that the mixing efficiency increases with increasing frequency injection (Fig.7b ).
Mass Fraction and Velocity
Note that in Fig.8the mixer efficiency varied in proportion to the increase in the frequency injection, in particular for cases A and B, the mixing process is carried out in two steps, the first stage being in the enlargement and second stage is done in vortices located behind the obstacles that placed face to face with the flow. On the contrary, for the cases D and E the first step is sufficient to maximize the efficiency of the mixer. 
IV. CONCLUSION
